Background: Dementia has a huge physical, psychological, social and economic impact upon caregivers, families and societies at large. There has been a growing impetus to utilize Internet interventions given the potential scalability, and presumed cost-effectiveness and accessibility. In this paper, we describe the design of a randomized controlled trial (RCT) aiming to study the impact of online self-help programs on caregivers of people with dementia in India. The experimental group will receive an interactive training and support program and the comparison group will receive an education-only e-book. It will be among the first online support intervention RCTs for a mental health condition in a lower-middle income country. Methods and design: Two hundred and eight participants are expected to be recruited via several strategies (email, Internet and social media, telephone and face-to-face) starting in the Bangalore region of India. The inclusion criteria for participation in the trial are: (1) being 18 years or older, (2) being a self-reported caregiver of a person with dementia, (3) self-report that a family member has a diagnosis of dementia (AD8 ≥ 2), and experience caregiver distress (≥ 4 on a 1-item burden scale ranging from 1 to 10 or ≥ 4 or < 20 on the Center for Epidemiologic Study-Depression (CES-D) scale (10-item) or ≥ 4 or < 15 on the Generalized Anxiety Disorder Scale (7-item). The intervention group will be offered iSupport, an online self-help training and support program, enabling a personalized education plan with a maximum of 23 lessons. These modules present a range of topics from "what is dementia?" to "dealing with challenging behaviors like aggression." The comparison group will receive an educationonly e-book containing similar content. The outcomes of this trial are: caregiver burden as measured by the 22-item Zarit Burden Scale, depressive symptoms, anxiety symptoms (primary outcomes), quality of life, person-centered attitude, self-efficacy and mastery (secondary outcomes). Discussion: Based on the findings of this trial, we will examine the potential use and scale up of iSupport for caregiver distress in India. This style of online self-help programs could be expanded to other regions or countries or to other suitable caregiver groups. Trial registration: Clinical Trials Registry-India (CTRI), ID: CTRI/2017/02/007876.
Background
Dementia is a global public health priority since the disease has a huge impact on caregivers, family and society in physical, psychological, social and economic terms [1, 2] . Currently, there are 47.5 million people with dementia worldwide, a number that is due to triple by 2050 [2, 3] . Most people with dementia are cared for by family or other unpaid and untrained caregivers without any additional support, especially in lower-middle income countries [2, 4] . These caregivers often face numerous stressors, such as time pressures, changed behaviors and financial stress which can be challenging for them to cope with and balance with demands from work and family [2] . These stressors often lead to significant health problems such as depression, anxiety and physical problems for caregivers themselves [5, 6] .
Research, mostly carried out in high-income countries, shows that training and support might help reduce psychological distress in caregivers of people with dementia. For example, support groups for caregivers of people with dementia have a beneficial impact on diverse caregiver outcomes, including feelings of burden, mental health, depressive symptoms, and, for example, the quality of the relationship with the person with dementia, for women in particular [7] . In these support groups, caregivers share their experiences of caring; learning about dementia and its impact on daily life. They learn about available resources and are trained to better cope with the person with dementia and the care situation.
A large body of evidence, also mostly carried out in high-income countries, shows that multicomponent interventions have a beneficial impact on caregivers of people with dementia. Some multicomponent interventions are customized and tailored to the specific situation of the caregivers and their needs [8] [9] [10] . They include, for example, skills training for caregivers, psycho-education, planning pleasant activities, changes in the environment, increasing social support, teaching techniques to better care for themselves, physical training, home care and case management [5, [10] [11] [12] [13] .
In the last decade, there has been a growing interest in the use of information and communications technologies and the Internet for people with dementia and their caregivers, including online training and support programs [14] . One line of research has been to create caregiver interventions specifically for Internet delivery. A potential reason is scalability, which is important and urgent because of the demographic changes. Internetbased approaches are also attractive because caregivers can access the program at a convenient time in the privacy of their own home. They do not have to travel to a clinic or physician appointment which may induce stigma, because they often do not consider themselves as the ones who need care, and it does not require arranging alternate care for their family member, or transportation [15] .
A few trials in high-income countries showed promising results of Internet-based training and support programs for caregivers of people with dementia, with a reduction of caregiver depressive symptoms, anxiety symptoms and perceived stress, although the full potential of these programs has not been reached yet [16] [17] [18] [19] .
Though one often thinks of caregiver distress in highincome country contexts, but it is, in fact, an even larger issue for lower-middle income countries, like India [20, 21] . There are only a few formal skilled nursing facilities, retirement homes and other residential care options for older people in India [22, 23] . Most people with dementia (at least 95%) are cared for at home by their family only [4, 24, 25] . The need for training and support services for people with dementia and their caregivers far outpace the health and social services and personnel that exist. As the population of India (over 1.3 billion) ages, this will be a growing problem.
Using Internet-based methods for caregiver training and support may also be promising in lower-middle income countries, in countries with a high number of Internet users like India. The number of Internet users in India is estimated at more than 460 million and Internet penetration is rapidly increasing [26] .
The development of training and support for caregivers is emphasized as a strategic priority in the World Health Organization (WHO) action plan on dementia and on aging and health, both approved by the WHO's 194 member states. This is especially the case for lowermiddle income countries such as India [21, 27] . Therefore, the WHO has brought together a panel of international experts to develop "iSupport," a self-help online training and support program aimed at relieving caregivers' psychological distress.
In this article, we describe the design of an RCT in India to examine the effectiveness of iSupport.
Methods and analyses
The trial design is a two-group RCT to establish the effectiveness of an online self-help training and support program (iSupport) compared to an educationonly comparison condition (EOC) which provides education about dementia and caregiving through an on-line e-book (Fig. 1) . The objective is to examine the effect of this online self-help training and support program on depression and anxiety outcomes. The RCT will last 6 months in total, including pre measurement (T0), first follow up (T1, 3 months after T0) and second follow-up (T2, 3 months after T1). The timeline of assessments and measures are described in Fig. 2 .
This trial is set in India, a lower-middle income country with a rapidly aging population and a high number of Internet users. National Institute for Mental Health and Neuro Sciences (NIMHANS), one of the premier institutes that provide neuropsychiatric services to older people in India, is executing the trial. 
Ethical approval
The study was approved by the Medical Ethics Committees of the World Health Organization (WHO) and the National Institute of Mental Health and Neurosciences (NIMHANS). The trial was registered at the Clinical Trials Registry-India (CTRI), protocol # CTRI/2017/ 02/007876.
Recruitment
Participants are recruited using several strategies: social media outreach, telephone calls and face-to-face contact. On social media (Facebook, WhatsApp and Twitter), regular posts including a short video, electronic flyers and messages are posted to targeted groups that may have an interest in online training and support. In addition, email flyers are sent to NIMHANS staff, community-based organizations serving older people, and employees at information technology companies in the local Bangalore area (with permission). On-going publicity appears in Bangalore print media. Person-toperson recruitment strategies include the posting of flyers at NIMHANS; for example, in the waiting areas of specific clinics for people with dementia. In addition, family caregivers of people with dementia who are already in the NIMHANS or some other care systems involved in the recruitment for this study are personally invited to participate in the study. Beyond Bangalore, recruitment efforts are primarily through Alzheimer's and Related Disorders Society of India (ARDSI) with chapters in 20 large cities throughout India and some specialists who are involved in the health care for people with dementia.
Inclusion criteria
Participants are screened online to assess whether they are (1) aged 18 years and older, (2) are a self-reported caregiver of a person with dementia, (3) self-report that their family member has a diagnosis of Alzheimer's disease or dementia (score ≥ 2 on the AD8) [28] . In addition, the caregiver should reside in India and have access to the Internet. For inclusion, the caregiver should experience some psychological distress, as indicated by some subjective burden (defined by a score of ≥ 4 on a 1-item burden scale ranging from 1 to 10) [29] or some symptoms of depression or anxiety (score ≥ 4 and < 15 on the Generalized Anxiety Disorder (GAD) Scale (7 items) [30] or ≥ 4 and < 20 on the Center for Epidemiologic Study-Depression (CES-D) scale (10 item) [31, 32] . If potential participants have a score of 20 or higher on the 10-item CES-D, and ≥ 15 on the GAD, caregivers are referred to the mental health services at NIMHANS or providers in their region. As this is an online intervention, and participants may be from all over India, no further referral or follow-up are given.
Randomization
After screening, participants who fulfil the inclusion criteria are requested to provide informed consent to enrol in the study. Next, they are asked to fill out the questionnaires at baseline, after which randomization is carried out using an automated computer-generated random number allocation, stratified by sex and relationship to the care recipient (spouse/other) with a block size of 2. Participants are masked to their intervention status.
To randomize the participants, a table is filled with "real random" 0 or 1 codes preceding the start of the project, drawn with equal probability (50%) from the Random.org site [33] . This table is subsequently linked to the table with the accumulation of participant data. Immediately before randomization, the questionnaire script determines what block-condition (male/female; spouse/no spouse) applies to the participant. Next, with a block size of 2, there are two options:
If a new block must be opened for the new participant: the participant's condition will be determined by the "real random" value in the linked table. Thus, if the random value is 0, the participant's condition will be 0 and if the random value is 1, the condition will be 1 If a block is already open and partially filled (thus, with a block size of 2, with one other respondent), the new participant's condition will be the other condition of the first participant. So, if the first participant has condition 0, the new participant's condition will be 1, etc.
Baseline characteristics of individuals randomized to either of the two conditions will be compared to ensure that randomization was successful. If an individual that is enrolled in the trial drops out after enrollment, is lost to follow-up or discontinued from the study, their data will be analyzed using the intentionto-treat principle.
iSupport: online self-help training and support program iSupport consists of information, skills training, and support for caregivers, using problem-solving and cognitivebehavioral therapy techniques, addressing the needs of caregivers (Fig. 3) . The online program contains the following five themes: (1) what is dementia? (one lesson); (2) being a caregiver (four lessons); (3) caring for me (three lessons); (4) providing everyday care (five lessons); and (5) dealing with challenging behavior (ten lessons).
Each lesson presents a topic and is comprised of several interactive exercises rather than long pages with theoretical information only. Caregivers are given instant feedback when they provide their answers to the questions in the exercises. Caregivers can compose their own personalized education plan for which they can select any lesson they decide would be particularly pertinent. Figure 3 provides an overview of the lessons, summarizing the themes. An adapted version to the Indian context of the generic WHO fieldtesting version of Support was pilot tested for usability and acceptability by potential caregivers in India (N = 10). We will monitor adherence using the online support tool including time spent on the tool, per week. Internal to the support system are positive messages at the completion of lessons included to increase adherence.
Comparison condition: education-only control
The comparison condition -education-only -is an ebook based on a brochure created for caregivers of people with dementia by Alzheimer's Disease International in collaboration with the World Health Organization [34] . It contains information on the following topics: basic information about dementia; living with and caring for a person with dementia; practical tips on managing dementia; personal and emotional stress of caring; caring for yourself; help for you, the carer, and; what support tools are available through Alzheimer's Disease International. It does not have an interactive component like iSupport to teach caregivers skills for managing their mood or techniques for coping with challenging behaviors in people living with dementia.
Sample size calculation
Sample size calculation is guided by the primary outcome change in burden (ZBS) at 6 months after baseline. Alpha (two-tailed) was set at 0.05 power at 80%. A standardized effect size of .33 -a relevant effect for the Zarit Burden Scale (ZBS) [35] -was calculated using earlier findings from a recent trial which evaluates power/sample size for these studies [36] . Using Stata 12, minimum sample size for each group was identified as 80. To take account of study dropout we increase this number by 30% (N = 208; 104 per group).
Outcomes
The primary outcomes are burden and symptoms of depression and anxiety (Table 1) . Burden is measured by the 22-item Zarit Burden Scale [35] . Responses range from 0 (never) to 4 (nearly always). Depressive symptoms are measured using the modified version of the Center for Epidemiological Studies Depression scale (CES-D10): ten items measuring frequency of common depressive symptoms (e.g., sadness, hopelessness, sleep and appetite disturbances) in the past week. Response categories are: 0 (rarely or none of the time present) to 3 (most or all of the time present) [32] . Anxiety symptoms are measured using the General Anxiety Disorders scale (GAD-7), a 7-item measure rating the frequency of common anxiety symptoms (nervousness, worry, not being able to relax, being restless, annoyed or irritable, and feeling afraid that something awful will happen) in the past 2 weeks. Response categories are: 0 (not at all), 1 (several days), 2 (more than half the days) and 3 (nearly every day) [30] .
The secondary outcomes are caregiver quality of life, person-centered attitude, self-efficacy and mastery. Quality of life is measured by the EuroQol-5 Dimension (EQ-5D) [37] . Person-centered attitude is measured by a subscale within the Approaches to Dementia Questionnaire (ADQ) [38] . For measuring self-efficacy we use the RIS Eldercare Self-efficacy Scale [39] . Mastery is measured using the 7-item Pearlin Mastery Scale [40] . Covariates Several other variables are measured, such as the age of the caregiver, their sex, their relationship to the person with dementia (spouse, adult child, or other family member), level of education of the caregiver, living arrangement (living together or apart from the person with dementia).
All study data will be collected within the iSupport online tool using encryption for participant protection. Data are securely stored using a cloud-based encrypted platform. Data will only be accessed by project team members involved in data analyses. Confidentiality will be maintained before, during and after the trial. Study participants who discontinue use of the tool will be sent automatic weekly reminders to promote adherence. There is no external data monitoring board. The study team will take appropriate action in case any adverse effects are reported.
Statistical analyses
Analyses will be conducted according to the intentionto-treat principle. Randomization efficacy will be assessed by examining characteristics in the iSupport condition compared to EOC and missing data and unbalance will be evaluated. Missing data on follow-up measurements will be imputed using multiple imputations. To examine the association between the experimental and comparison group on the primary and secondary outcomes, we will first calculate paired t tests and estimates of effect sizes will be calculated. By using multiple regression analyses, we can correct for possible confounders. With a "generalized estimating equations" (GEE) analysis the research question regarding the maintenance of the effectiveness of the intervention will be answered for primary and secondary outcomes in separate models [41] . Thus, all primary and secondary outcome measures will be analyzed using separate GEE models using each separate outcome measure as the dependent variable and an indicator for the intervention (the iSupport intervention compared to the educationonly control) as the primary independent variable. Potential confounders will be added to these models. All analyses will be conducted using SPSS for Windows.
Discussion
Dementia is a global public health priority. Especially in lower-resourced settings, a huge gap exists whereby there are not enough care providers and yet, there is a rapidly growing rate of dementia. Given this, risk reduction of dementia is important, as is the training and support for family and other caregivers to provide care to people who already have dementia or will have dementia. Family caregivers face significant challenges when providing care to people with dementia, putting them at greater risk for severe health problems, such as depression, anxiety and functional decline [27, 34, 42, 43] .
In this RCT, we study the effectiveness of iSupport, an online training and support program. It is among the first of its kind adapted for a lower-resourced setting, delivered without the intervention of a health care professional, easily accessible via the Internet. In this trial, caregivers who use iSupport are compared to those who receive education only using the following outcomes: burden, and symptoms of depression and anxiety (primary outcomes); quality of life, person-centeredness, self-efficacy and mastery (secondary outcomes). The outcomes chosen for this trial have been used in several other trials related to Internet support and caregiver distress, internationally [14, [16] [17] [18] .
There are some factors that may hinder participant inclusion for the trial. Firstly, online self-help training and the support program for caregivers are not commonly used and may not yet be readily accepted, particularly not by older caregivers in India. In general, receiving health information via the Internet in India is still relatively new. This may hamper the recruitment because caregivers tend not to automatically search for help on the Internet in general, which might also be exacerbated by the stigma related to dementia and to help-seeking [44] . This may also result in a relatively high dropout rate during the intervention period. Moreover, participants in the study may be younger (adult children) caregivers who are more familiar with the Internet as compared to older (spousal) caregivers. Another challenge is that the program is in English, and although many Indian people speak English, there is a low literacy rate (69.3% in 2011) [45] and it is certainly not the only language spoken in this country. This will result in the inclusion of a subgroup of caregivers that is highly educated [15, 46] . Another challenge may be that some households may not have reliable Internet coverage. Although this problem may decrease over time as the World Bank projects the greatest increases in Internet coverage to be in lower-middle income countries over the next few years, it may result in dropout during the study [47] .
Anticipating challenges for inclusion and dropout, this study can be viewed as a first attempt to show the feasibility and potential of a self-help Internet-based training and support program for caregivers of people with dementia in a lower-resourced setting. A scalable approach is needed, given the large population of (adult child) caregivers of people with dementia, the urgent need for skills training and support to prevent and reduce caregiver distress, the growing number of Internet users, as well as the relatively low cost of such interventions [16, 18] . This also holds for other mental health interventions to reduce the mental health treatment gap [34, 48] . Internet-based interventions like iSupport may have potential for adaptation in differently resourced settings, and may help people with mental health problems around the world (Additional file 1).
Trial status
The trial has completed initial planning and pilot testing. The trial is currently enrolling participants. 
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